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Chapter NR 105

SURFACE WATER QUALITY CRITERIA AND SECONDARY VALUES
FOR TOXIC SUBSTANCES

NR 105.01 Purpose. NR 105.07  Wildlife criteria.

NR 105.02  Applicability. NR 105.08 Human threshold criteria.
NR 105.03 Definitions. NR 105.09 Human cancer criteria.
NR 105.04  Determination of adverse effects. NR 105.10  Bioaccumulation factor.

NR 105.05  Acute toxicity criteria and secondary acute values for aquatic lifeNR 105.11 Final plant values.
NR 105.06  Chronic toxicity criteria and secondary chronic values for fish and
aquatic life.

NR 105.01 Purpose. The purpose of this chapter is tocalculate a water quality criterion for that substance are not avail-
establish water quality criteria, and methods for developing crit@ble, then, on a case-by-case basis, the department may calculate
ria and secondary values for toxic substances to protect pulalisecondary value as defined in this chapter and establish an efflu-
health and welfare, the present and prospective use of all surfewelimitation for the toxic substance if the conditions contained
waters for public and private water supplies, and the propagatiors. NR 106.05 (1) (b) are met.
of fish and aquatic life and wildlife. This chapter also establishedHistory: Cr. Register, February, 1989, No. 398, eff. 3-1-89; am. (1) and (2), cr.
how bioaccumulation factors used in deriving water quality crité2): Register, August, 1997, No. 500, &#1-97.
ria and secondary values for toxic and organoleptic substances o o
shall bedetermined. Water quality criteria are a component of sur- NR 105.03  Definitions. (1) “Acute toxicity” means the
face water quality standards. This chapter and chs. NR 102 to &9iity of a substance to cause mortality or an adverse effect in an
constitute quality standards for the surface waters of Wisconsfiiganism which results from a single or short-term exposure to

History: Cr. Register, February, 1989, No. 398, eff. 3-1-89.; am. Registdhe substance.
August, 1997, No. 500, e8-1-97. (2) “Acute toxicity criterion” or “ATC” means the maximum

NR 105.02 Applicability. The provisions of this chapter daily concentration of a substance which ensures adequate protec-
are applicable to surface waters of Wisconsin as specified in g Of sensitive species of aquatic life from the acute toxicity of
NR 102 to 104 and in this chapter. that substance and will adequately protect the designated fish and

aquatic life use of the surface water if not exceeded more than

e every 3 years. If the available data indicate that one or more

stages of a particular species are more sensitive to a substance

water segment or body. A criterion or secondary value may n other life stages of the same species, the ATC shall represent

modified if specific information is provided which shows that th ac%te toxicity of the most sensitive life stage. _ )
data used to derive the criterion or secondary value do not apply3) “Adequate protection” means a level of protection which
and if additional information is provided to derive a site-speciffeisures survival of a sufficient number of healthy individuals in
criterion or secondary value. Site-specific criteria are intended@g0pulation of aquatic species to provide for the continuation of
be applicable to a specific surface water segment. Criteria may@heunreduced population of these species.
modifiedfor site—specific considerations according to the USEPA (4) “Adverse efect” means any effect resulting in a functional
“Water Quality Standards Handbook” Second Edition, reviseéohpairment or gathological lesion, or both, which may affect the
1994. Any criterion modified for site—specific conditions shall bperformance of the whole organism, or which contributes to a
promulgated in ch. NR 104 before it can be applied on a site—spgduced ability to respond to an additional challenge. Adverse
cific basis. Site—specific modifications of criteria and secondaeffects include toxicant—-induced mutagenic, teratogenicarmi-
values shall be consistent with the procedures described innt@enic effects or impaired, developmental, immunological or
CFR Part 132, Appendix F, Procedure 1: Site—specific modificeeproductive effects.
tions to criteria and values. 40 CFR Part 132, Appendix F, Proce-(5) “Baseline BAF” means for organic chemicals, a bioaccu-
dure 1 as stated on September 1, 1997 is incorporated by refgiitation factor normalized to 1008pid that is based on the con-
ence. centration of dreely dissolved chemical in the ambient water and
Note: Copies of 40 CFR Part 132 Appendix F, Proc. 1 are available figfkes into account the partitioning of the chemical within the

inspection in the offices of the department of natural resources, secre{fyanism. For inorganic chemicals, a bioaccumulation factor is
of state and the revisor of statutes, Madison, WI or may be purchased fi Ied on the wet weight of the tissue.

the superintendent of documents, US government printing office, Wa
ington, D.C. 20402. (6) “Baseline BCF” means for organic chemicals, a biocon-
(2) STATEWIDE CRITERIA. (a) The department may promulgaté&entration factor normalized to 100% lipid that is based on the
a less stringent criterion or remove a criterion from this chapte@ncentration of freely dissolved chemical in the ambient water
when the department determines that the previously promulgagédl takes into account the partitioning of the chemical within the
criterion is more stringent than necessary, or unnecessary for@f@anism. For inorganic chemicals, a bioconcentration factor is
protection of humans, fish and other aquatic life or wildlife. Theased on the wet weight of the tissue.
modification shall assure that the designated uses are protecte(’7) “Bioaccumulation” means the net accumulation of a sub-
and water quality standards continue to be attained. stance by an ganism as a result of uptake from all environmental
(b) The department may promulgate a more stringent criteris@urces.
in this chapter when the department determines that the previouslyg) “Bioaccumulation factor” or “BAF” means the ratio (in
promulgated criterion is inadequate for the protection of humangkg) of a substance’s concentration in the tissue of an aquatic
fish and other aquatic life or wildlife. organism to its concentration in the ambient water, in situations
(3) DETERMINATION OF SECONDARYVALUES FOREFFLUENTLIM-  Whereboth the aganism and its food are exposed to the substance
ITaTions. If a discharge contains a toxic substance, and if dataand where the ratio does not change substantially over time.

(1) SITE SPECIFICCRITERIA AND SECONDARY VALUES. A crite-
rion contained within this chapter or a secondary value calcula
pursuant to this chapter may be modified for a particular surf;
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(9) “Bioaccumulative chemical of concern” or “BCC” means (24) “Octanol/water partition coefficient” or “Ky" means
any substance that has the potential to cause adverse effémgigatio of the concentration of a substance in the octanol phase
which, upon entering the surface waters, accumulates in aquédicits concentration in the aqueous phase in an equilibrated
organisms by a human health or wildlife bioaccumulation fact@r-phase octanol-water system. For lqgaKthe log of the octa-
greater than 1000. nol-water partition coefficient is a base 10 logarithm.

(10) “Bioconcentration’means the net accumulation afudo- (25) “Secondary value” means a temporary value that repre-
stance by an aquatic organism as a result of uptake directly freemts the concentration of a substance which ensures adequate
the ambient water through its gill membranes or other extermaibtection of sensitive species of aquatic life, wildlife or human
body surfaces. health from the toxicity of that substance and will adequately pro-

(11) “Bioconcentration factor” or “BCF” means the ratio (intect the designated use of the surface water until database require-
L/kg) of a substance’s concentration in the tissue of an aqudfients are fulfilled to calculate a water quality criterion.
organism to its concentration in the ambient water, in situations(26) “Steady statefneans that an equilibrium condition in the
where the organism is exposed through the water only and whieeely burden of a substance in an organism has been achieved and
the ratio does not change substantially over time. is assumed when the rate of depuration of a substance matches its

(12) “Biota—sediment accumulation factor” or “BSAF” rate of uptake.

means the ratio (in kg of organic carbon/kg of lipid) of a sub- (27) “Toxic substance” means a substance or mixture of sub-
stance’s lipid-normalized concentration in the tissue efaratic  Stances which through sufficient exposure, or ingestion, inhala-
organism to its organic carbon—-normalized concentration in stien or assimilation by an organism, either directly from the envi-
face sediment, in situations where the ratio does not change gabment or indirectly by ingestion through the food chain, will
stantially over time, both the organism and its food are exposeayse death, disease, behavioral or immunological abnormalities,
and where the surface sediment is representative of the aveiGayecer, genetic mutations, or developmental or physiological
surface sediment in the vicinity of the organism. malfunctions, including malfunctions in reproduction or physical

(13) “Carcinogen” means any substance listed in Table 9 off§formations, in such organisms or their offspring.
substance for which the induction of benign or malignant neo- (28) “Trophic level” means a functional classification of taxa
plasms has been demonstrated in: within a community that is based on feeding relationships (e.g.,
(@) Humans; or aquatic plants comprise the first trophic level, herbivores com-
' : . prise the second, small fish comprise the third, predatory fish the
(b) Two mammalian species; or fourth, etc.).

(c) One mammalian species, independently reproduced; or 29) “Uptake” means the acquisition of a substance from the

(d) One mammalian species, to an unusual degree with respeglironment by an organism as a result of any active or passive
to increased incidence, shortened latency period, variety of s§gycess.

tumor type, or decregsed agg at onset; or . _(30) “Water quality parameter” means one of the indicators
_ (¢) One mammalian species, supported by reproducible pegpailable for describing the distinctive quality of water including,
tive results in at least 3 different types of short-term tests whighit not limited to, hardness, pH, or temperature.

are indicative of potential oncogenic activity. History: Cr. Register, February, 1989, No. 398, eff. 3-1-89; renum. (5) to (19)

(14) "Chronic toxicity” means the ability of a substance td (i) (69 0500 G G A8 1) 3T 5 Redler Moo, oo,
cause an adverse effect in an organism which results from exQ®-500, effo-1-97.
sure to thesubstance for a time period representing that substantial
portion of the natural life expectancy of that organism. NR 105.04 Determination of adverse effects.

(15) “Chronic toxicity criterion” or “CTC” means the maxi- (_1) Subs_tancemay not be present in surface waters at concentra-
mum 4-day concentration of a substance which ensures adeqtiaie which adversely affect public health or welfare, present or
protection ofsensitive species of aquatic life from the chronic toProspectiveuses of surface waters for public or private water sup-
icity of that substance and will adequately protect the designafigs, or the protection or propagation of fish or other aquatic life
fish and aquatic use of the surface water if not exceeded more tBafild or domestic animal life.

once every 3 years. (2) A substance shall be deemed to have adverse effects on
(16) “Depuration” means the loss of a substance from dish or other aquatic life if it exceeds any of the following more
organism as a result of any active or passive process. than once every 3 years:

(17) “ECsg’ means a concentration of a toxic substance which (2) The acute toxicity criterion as specified in s. NR 105.05,
causes an adverse effect including mortality in 50% of tl&

exposed organisms in a given time period. (b) The chronic toxicity criterion as specified in s. NR 105.06.
(18) “Food-chain multiplier” or “FCM" means the ratio of a  (c) The acute and chronic toxicity criteria for ammonia nitro-
BAF to an appropriate BCF. gen shall be determined on a case—by-case basis by the depart-

(19) “LCsg’ means a concentration of a toxic substance whi¢Rent for the appropriate aquatic life use category.
is lethal to 50% of the exposed organisms in a given time period.(3) A substance shall be deemed to have adverse effects on
(20) “LD sg” means a dose of a toxic substance which is lethgjldlife if it exceeds the wildlife criterion as specified in s. NR
to 50% of the exposed organisms in a given time period. 5.07.
(21) “Lipid—soluble substance” means a substance which is (4) A substance shall be deemed to have adverse effects on
soluble in nonpolar organic solvents and which tends to accunfylic health and welfare if it exceeds any of the following:
late in the fatty tissues of an organism exposed to the substancg@) The human threshold criterion as specified in s. NR 105.08;
(22) “Lowest observable adverse effect level” or “LOAEL"C" o -
means the lowest tested concentration that caused an adverd®) The human cancer criterion as specified in s. NR 105.09;
effect incomparison with a control when all higher test concentr@
tions caused the same effect. (c) The taste and odor criterion as specified in s. NR 102.14.
(23) “No observable adverse effect level” or “NOAEL” (5) A substance shall be deemed to have adverse effects or the
means the highest tested concentration that did not causereasonable potential to have adverse effects on aquatic life, wild-
adverse effect in comparison with a control when no lower tége or human health, if it exceeds a secondary value determined
concentration caused an adverse effect. according to the procedures in ss. NR 105.05 to 105.08.
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(6) The determination of the criteria or secondary values for 8. At least one is an organism from a family in any order of
substances as calculated under ss. NR 105.05 to 105.09 shaihbect or any other phylum not already represented in subds. 1. to
based upon the available scientific data base. References t@ be
used in obtaining scientific data may include, but are not limited g. |f a1l 8 of the families in subds. 1. to 8. are represented, an
to: acute toxicity criterion may be developed for surface waters clas-

(a) “Water Quality Criteria 1972”, EPA-R3-73-033, Nationasified as cold water using information on all of those families. If
Academy of Sciences, National Academy of Engineering, Unitegh acute toxicity criterion is developed for surface waters classi-
States Government Printing Office, Washington, D.C., 1974. fied as cold water, acute toxicity criteria may also be developed

(b) “Quality Criteria for Water”, EPA-440/9-76—-003, Unitedfor any of the surface water classifications in's. NR 102.04 (3) (b)
States Environmental Protection Agency, Washington, D.Qo, (e) using the procedure in sub. (2) or (3) and data on families
1976. in subds. 1. to 8. which are representative of the aquatic life com-

(c) October 1980 and January 1985 U.S. Environmenfiunities associated with those classifications. For each sub-
Protection Agency (EPA) ambient water quality criteria docigtance, in no case may the criterion for a lower quality fish and
ments. aquaticlife subcategory as defined in s. NR 102.04 be less than the

(d) “Public Health Related Groundwater Standards: Summat§jierion for a higher quality fish and aquatic life subcategory.
of Scientific Support Documentation for NR 140.10”, Wisconsin 10. For a substance, if all of the families in subds. 1. to 8. are
Department of Health and Social Services, Division of HealtAot represented, an acute toxicity criterion may not be developed
September 1985. for that substance. Instead, any available data may be used to

(e) “Public Health Related Groundwater Standards — 198¢gVelop a secondary acute value (SAV) for that substance accord-
Summary of Scientific Support Documentation for NR 140,109 0 s. NR 105.02 (3) and sub.(4).

Wisconsin Department of Health and Social Services, Division of (b) The acceptability of acute toxicity test results shall be

Health, June 1986. judged according to the guidelines in section IV of the United
(f) Health advisories published on March 31, 1987 by EPAtates environmental protection agency’s 1985 “Guidelines for
Office of Drinking Water. Deriving National Numerical Water Quality Criteria for the

H;rotection ofAquatic Organisms and Their Uses” or 40 CFR Part

EP(Ag)orp‘ggyogiﬁre;efgggrséldggggsms or information published 32, Appendix A. I, IV and V, as stated on September 1, 1997, is
) incorporated by reference.

d (h) Any ?jther repogts, ?.OELljments or information that theNote: Copies of 40 CFR Part 132, Appendix A Sections Il, IV and V are
epartment, deems to be reliable. available for inspection in the offices of the department of natural

(7) Whenreviewing any of the references in sub. (6) to deteresources, secretary of state and the revisor of statutes, Madison, WI or
mine the effect of a substance, the department: may be purchased from the superintendent of documents, US government

(a) Shall use scientific studies on the toxicity of a substancePfi!ting office, Washington, D.C. 20402.

fish and other aquatic life and wild and domestic animals, indige- (2) ACUTE TOXICITY CRITERIA FORSUBSTANCESWITH TOXICITY
nous to the state; UNRELATED TO WATER QUALITY PARAMETERS. If the acute toxicity

(b) May use scientific studies on the toxicity of a substance‘i’g)‘:zI substﬁnce has r][ot peenhadgquatelstrltown to tt)e relstted :ﬁ a
fish or other aquatic life, plant, mammalian, avian, and reptiligfeie” duality parameter (i.e., hardness, pH, temperature, etc.), the
species not indigenous to the state; and acute toxicity criterion (ATC) is calculated using the procedures

(c) May consider biomonitoring information to determine th3p(ECIfIGd in this subsection.

aquatic life toxicity of complex mixtures of toxic substances in (&) 1. Foreach species for which at least one acute value is
addition to the chemical specific criteria specified in this chapt&vailable, the species mean acute value (SMAV) is calculated as
History: Cr. Register, February, 1989, No. 398, eff. 3-1-89: am. (3), renum. (§]€ ge€OmMetric mean of all acceptable acute toxicity tests using the

and (6) to be (7) and am. (6) (intro.) and (7) (intro.), cr. (5), Register, August, 19giuidelines in sub. (1) (b).

No. 500, efi9-1-97. 2. For each genus for which one or more SMAVs are avail-
NR 105.05 Acute toxicity criteria and secondary able,lthe genusfmhean acute valugle (SMfAV) ;]s calculated as the geo-

acute values for aquatic life. (1) MINIMUM DATABASE For ~ Melric mean of the SMAVs available for the genus.

ACUTE CRITERION DEVELOPMENT. (a) To derive an acute toxicity ~ (b) The GMAVs are ordered from high to low.

criterion for aquatic life, the minimum information required shall (c) Ranks (R) are assigned to the GMAVs from 1 for the lowest

be the results of acceptable acute toxicity tests with one or maseN for the highest. If 2 or more GMAMse identical, successive

species of freshwater animal in at least 8 different families premks are arbitrarily assigned.

vided that of the 8 species: _ ~ (d) The cumulative probability (P) is calculated for each
1. Atleast one is a salmonid fish in the family Salmonidae MAVs as P=R/(N + 1).

the class Osteichthyes, o . (e) The 4 GMAVs are selected which have P closest to 0.05.
2. Atleast one is a non—salmonid fish from another family ifithere are less than 59 GMAVs, these will always be the lowest
the class Osteichthyes, preferably a commercially or recreatiggyavs.

ally important warmyvater SpeCieS,’ (f) Using the selected GMAVs and Ps, the ATC is calculated
3. Atleast one is a planktonic crustacean (e.g., cladocergging the following:

copepod), . . . 1. Let EV = sum of the 4 In GMAVs,

4. Atleast one is benthic crustacean (e.g., ostracod, isopod, EW = sum of the 4 squares of the In GMAVs
amphipod, crayfish), EP = sum of the 4 P values,

5. Atleast one is an insect (e.g., maydiagonfly, damselfly, EPR = sum of the 4 square roots of P, and
stonefly, caddisfly, mosquito, midge), JR = square root of 0.05.

6. Atleast one is a fish or amphibian from a family in the phy- 2 5 = (Ew - (E\3 /14)/(EP-(EPR) /4))°-5-
lum Chordata not already represented in one of the other subdivi- 3. L= (EV - S(EPR))/4
sions. ' )

7. Atleast one is an organism from a family in a phylum other 4. A_= UR)(S) + L.
than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca), 5- Final Acute Value (FAV)="&
and 6. ATC = FAV/2.
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(g) If, for a commercially, recreationally or ecologically (k) Using the selected GMAIs and Ps, the ATC is calculated

important species, the geometric mean of the acute values frasing the following:
flow-throughtests in which the concentration of test material was 1 | et EV = sum of the 4 In GMAIs,

measured is lower than the calculated ATC [FAV], then that geo- EW = sum of the 4 sqguares of the In GMAIs

metric mean is used as the ATC [FAV] instead of the calculated EP = sum of the 4 Pc\llalues '

one. . S . EPR = sum of the 4 square roots of P, and
(h) Table 1 contains the acute toxicity criteria for fish and JR = square root of 0.05.

aquaticlife subcategories listed in s. NR 102.04 (3) that are calcu- _ _ _ 0.5.
lated using the procedures described in this subsection for sub—z' S = ((EW - (EVJi4) [(EP-(EPR} /4))
stances meeting the database requirements indicated in sub. (18- L = (EV — S(EPR))/4.
(a). 4. A=(JR)(S) + L.
(3) ACUTETOXICITY CRITERIA FOR SUBSTANCESWITH TOXICITY 5. Final Acute Intercept (FAI) e
RELATED TO WATER QUALITY PARAMETERS. If data are available on g acute Criterion Intercept (ACI) = FAI/2.
a substance to show that acute toxicity to 2 or more species is SiMiz v 11, te toxicit tion (ATE) | it )
larly related to a water quality parameter (i.e., hardness, pH, temL) The acute toxicity equation (ATE) is written as:
perature, etc.), the acute toxicity criterion (ATC) is calculated ATC =V In(water quality parameter) + In ACI).
using the procedures specified in this subsection. The ATE shall be applicable only over the range of water qual-
(a) For each species for which acceptable acute toxicity teléysParameters equivalent to the mean plus or minus 2 standard
using the guidelines in sub. (1) (b) are available at 2 or more djﬁvnatlonsusmg the entire fresh water acute toxicity date_1 base and
ferentvalues of the water quality parameter, a least squares regfgs-water quality parameter transformation employed in par. (a).
sion of the acute toxicity values on ttmrresponding vaks of the If the value at a specific location is outside of that range, the end-
water quality parameter is performed to obtain the slope of theint of the range nearest to that value shall be used to determine
curve that best describes the relationship. Because the most ciwe-criterion. Additional information may be used to modify those
monly documented relationship is that between hardness aiadges.The final acute value (FAV) equals 2 times the ATC (acute
acute toxicity of metals and a log—log relationship fits these dataxicity criterion) calculated using the formula in this paragraph.
geometricmeans and natural logarithms of both toxicity and water (y) If, for a commercially, recreationally or ecologically

quality are used in the rest of this subsection to illustrate ﬂi\iﬁportant species, the SMAI is lower than the calculated ACI,

method. For relationships based on other water quality paramgs, that SMAI is used as the ACI instead of the calculated one.
ters, no transformation or a different transformation might fit the Table 2 contains the acute toxicity criteria for the fish and

i h hall . S .
?hartgluSﬁgﬁ['tﬁgdsiggg%gﬁe changes shall be made as neceg%ﬁg ticlife subcategories listed in s. NR 102.04 (3) that are calcu-

lated using the procedures described in this subsection for sub-

(b) For each species, the geometric mean of the available a : - S -
values (W) is calculated and then each of those acute value%; S%ces meeting the database requirements indicated in sub. (1)

divided by the mean for that species. This normalizes the actllg T"?‘ble 2A contains the water quality parameter ranges calcu-
values so that the geometric mean of the normalized values Pd in par. (L). o _

each species individually and for any combination of species is(4) SECONDARY ACUTEVALUES. If all 8 minimum data require-
1.0. ments for calculating acute toxicity criteria in sub. (1) (a) are not

(c) For each species, the geometric mean of the available coff§l: Sécondary acute values (SA¥jll be determined using the
sponding water quality parameter values (X) is calculated aRgPcedure in this subsection.
theneach of those water quality parameter values is divided by the(a) In order to calculate a SAV, the database shall contain, at
meanfor that species. This normalizes the water quality paramegeminimum, a genus mean acute value (GMAV) for one of the fol-
values so that the geometric mean of the normalized valueslfiwing 3 genera in the family DaphnidaeCeriodaphnia sp.,
each species individually and for any combination of speciesDaphnia sp.or Simocephalus spTo calculate a SAV, the lowest
1.0. GMAV in the database is divided by the Secondary Acute Factor

(d) A least squares regression of all the normalized acute V@AF). The SAF is an adjustment factor corresponding to the
ues on the corresponding normalized values of the water qualitymber of satisfied minimum data requirements, listed in sub. (1)
parameter iperformed to obtain the pooled acute slope (V). If th@). SAFs are listed in Table 2B.
coefficient of determination, or r value, calculated from that (p) \Whenever appropriate, the effects of variable water quality
regression ifound not to be significant based on a standard F-tegirameters shall be considered when calculating a SAV, consis-
at a 0.05 level, then the pooled acute slope shall be set equab{f with the procedures described in sub. (3).

zero. . N . (c) Whenever, for a commercially, recreationally or ecologi-
(€) For each species the logarithmic intercept (Y) is calculatggyy important species, the SMAV is lower than the calculated

using the equation: Y =In W - V(In X). ~ SAV, that SMAV shall baised as the SAinstead of the calculated
1. For each species the species mean acute intercgmy

(SMAV) is calculated as'e _ _ (5) ACUTE TOXICITY CRITERIA EXPRESSEDIN THE DISSOLVED
2. For each genus for which one or more SMAIs are availablgzy. Acute water quality criteria may be expressed as a dis-
the genus mean acute intercept (GMAI) is calculated as the 9g@ved concentration. The conversion of an acute water quality
metric mean of the SMAIs available for the genus. criterion expressed as a total recoverable concentration, to an
(9) The GMAIs are ordered from high to low. acute water quality criterion expressed as a dissolved concentra-
(h) Ranks (R) are assigned to the GMAIs from 1 for the lowesin, the portion of the substance which will pass through a 0.45
to N for the highest. If 2 or more GMAIs are identical, successiwen filter, shall be done using the equations in pars. (a) and (b).

ranks are arbitrarily assigned. Substances lich may have criteria expressed as a dissolved con-
(i) The cumulative probability (P) is calculated for each GMAgentrationare listed in par. (a) with corresponding conversion fac-
as P=R/(N+1). tors.

() The 4 GMAIs are selected which have P closest to 0.05. If (a) The conversion of the water quality criterion expressed as
there are less than 59 GMAIs, these will always be the lowéstal recoverable (WQfetal r) to the water quality criterion
GMAIs. expressed as dissolved (WRGhall be performed as follows:
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WQCp = (CF)(WQGwtalR) If a chronic toxicity criterion is developed for surface waters clas-
Where: WQGyor = Criteria from NR 105, Table 1 or 2. sified as cold water, chronic toxicity criteria may also be devel-
CF " —  Conversion factor for total recover— 0p€d for any of the surface water classifications in s. NR 102.04

(3) (b) to (e) using the procedure in sub. (2) or (3) and data on fami-

able to dissolved. lies in subds. 1. to 8. which are representative of the aquatic life

Conversion factors are as follows: communities associated with those classifications. For each sub-
Arsenic 1.000 stance, in no case may the criterion for a lower quality fish and
Cadmium 0.850 aquaticlife subcategory as defined in s. NR 102.04 be less than the
Chromium (Il)  0.316 criterion for a higher quality fish and aquatic life subcategory.
Chromium (VI)  0.982 10. For a substance, if all the families in subds. 1. to 8. are not

represented, acute—chronic ratios as calculated in sub. (5) may be

Copper 0.960 used to generate the chronic toxicity values necessary to calculate
Lead 0.875 a chronic toxicity criterion.

Mercury 0.850 11. For a substance, if all of the families in subds. 1. to 8. are
Nickel 0.998 not represented, a chronic toxicity criterion may not be developed
Selenium 0.922 for that substance except as provided in subd. 10. Instead, any
Silver 0.850 available data may be used to develop a secondary acute value
Zinc 0.978 (SAV) for that substance according to sub. (4).

(b) The acceptability of chronic toxicity test results shall be
judged according to the guidelines in section VI of the United
States environmental protection agency’s 1985 “Guidelines for
Deriving National Numerical Water Quality Criteria for the

(b) The translation of the WQ@{nto the water quality crite-
rion which accounts for site-specific conditions (W@&N)
shall be performed as follows:

WQCrran = (Translator)(WQE) Protection ofAquatic Organisms and Their Uses” or 40 CFR Part
Where: Translator (unitless) = (UTSS) + Mp)/Mp 132 Appendix A, sections VI and VI as stated on September 1,
Mp = Particle-bound concentration of the pollutant 1997, is incorporated by reference.
(ug/g) in receiving water. Note: Copies of 40 CFR Part 132, Appendix A, Sections VI and VI are available

. . . for inspection in the offices of the department of natural resources, secretary of state
Mp = Dissolved concentration of the pollutant in and the revisor of statutes, Madison, WI or may be purchased fremptbentendent
receiving water (ug/L). of documents, US government printing office, Washington, D.C. 20402.

TSS = Total Suspended Solids (g/L) concentration in (2) CALCULATION OF A CHRONIC CONCENTRATION. A chronic
receiving water concentration isbtained by calculating the geometriean of the

- chronic lowest observable adverse effect level and the chronic no
(c) The procedures in pars. (a) and (b) may also be used fordigeryaple adverse effect level.

conversion of secondary values from total recoverable to dIS-(S) CHRONIC TOXICITY CRITERIA FOR SUBSTANCESWITH TOXIC-

solved. :

History: Cr. Register, February, 1989, No. 398, eff. 3-1-89; am. (1) (a) 1. to éTY UNRELATED TOWATER QUALITY PARAMETERS. If the chronic tox-
(1) (b), @) (a) to (f), (3) (a) and (f) to (L), r. and recr. (1) (a) 6., cr. (1) (a) 7. to 1dGItY ofa substance has not b_een adequately shown to be related
(4) and (5), Register, August, 1997, No. 500, %ffl-97,CR 03-050: am. (3) (L)  to a water quality parameter, i.e., hardness, pH, temperature, etc.,

and (m) Register February 2004 No. 578, eff. 3-1-04 the chronic toxicity criterion (CTC) is calculated using the proce-
NR 105.06 Chronic toxicity criteria and secondary dures specified in this subsection. _ _

chronic values for fish and aquatic life. (1) MINIMUM (@) 1. For each species for which at least one chronic value is

DATABASE FOR CHRONIC CRITERION DEVELOPMENT. (a) Toderive a available, the species mean chronic value (SMCV) is calculated

chronic toxicity criterion for aquatic life, the minimum informa-2S_the geometric mean of all acceptable chronic toxicity tests

tion required shall be results of acceptable chronic toxicity te$tging the guidelines in sub. (1) (b).

with one or more species of freshwater animal in at least 8 differ- 2. For each genus for which one or more SMCVs are avail-

ent families provided that of the 8 species: able, the genus mean chronic value (GMCV) is calculated as the
1. At least one is a salmonid fish, in the family Salmonidg£0metric mean of the SMCVs avallab!e for the genus.
in the class Osteichthyes, (b) The GMCVs are ordered from high to low.

2. At least one is a non—salmonid fish, from another family (¢) Ranks (R) are assigned to the GMCVs from 1 for the lowest
in the class Osteichthyes, preferably a commercially or recte-N for the highest. If 2 or more GMCVs are identical, successive

ationally important warmwater species, ranks are arbitrarily assigned. _

3. At least one is a planktonic crustacean (e.g., cladoceran(d) The cumulative probability (P) is calculated for each
copepod), GMCVs as P=R/(N + 1).

4. Atleast one is Benthic crustacean (e.g., ostracod, isopod, (€) The 4 GMCVs are selected which have P closest to 0.05.
amphipod, crayfish), If there are less than 59 GMCVs, these will always be the lowest

5. Atleast one is an insect (e.g., maydkagonfly, damselfly, CMCVS. ' .
stonefly, caddisfly, mosquito, midge), (f) Using the selected GMCVs and Ps, the final chronic value

6. At least one is a fish or amphibian from a family in the phyFCV) is calculated using the following:
lum Chordata not already represented in one of the other subdivi- 1. Let EV = sum of the 4 In GMCVs,
sions, EW = sum of the 4 squares of the In GMCVs,

; ; P EP = sum of the 4 P values

7. Atleast one is an organism from a family in a phylum other > '
than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca), EPR = sum of the 4 square roots of P, and
and JR = square root of 0.05. 05

8. At least one is an organism from a family in any order of 2. S_: (EW - (EV4 /4)/(EP~(EPRF/4))
insect or any other phylum not already represented in subds. 1. to3- L=(EV - S(EPR))/4.
7. 4. A=(JR)S) + L.

9. If all 8 of the families in subds. 1. to 8. are represented, a 5. FCV = é.
chronic toxicity criterion may be developed for surface waters (g) If, for a commercially, recreationally or ecologically
classified as cold water using information on all of those familigsportant species, the geometric mean of the chronic values is

Register, February, 2004, No. 578



NR 105.06 WISCONSIN ADMINISTRATIVE CODE 42

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

lower than the calculated FCV then that geometric mean is used 11. Using the selected GMCIs and Ps, the final chronic value

as the FCV instead of the calculated one. (FCV) is calculated using the following:

(h) The chronic toxicity criterion (CTC) equals the lower of the a. Let EV = sum of the 4 In GMCls,
FCV and the final plant value calculated using the procedure in s. EW = sum of the 4 squares of the In GMCls,
NR 105.11. EP = sum of the 4 P values,

(i) Table 3 contains the chronic toxicity criteria for the fish and EPI? = sum of the 4 square roots of P, and
aquatic life subcategoridisted in s. NR 102.04 (3) that are calcu- JR = square root of 0.05.

lated using the procedures described in this subsection for sub-b. S = (EW-(EV§/4)/(EP-(EPRY4))0-5
stances meeting the database requirements indicated in sub. (1)c. L = (EV - S(EPR))/4.

(4) CHRONIC TOXICITY CRITERIA FOR SUBSTANCESWITH TOXIC- d. A=(JR)S) + L.
ITY RELATED TO WATER QUALITY PARAMETERS. (@) If data are avail- e. Final Chronic Intercept (FCI) 2e
able on a substance to show that chronic toxicity to 2 or more spe-12  The final chronic equation (FCE) is written as:

cies is similarly related to a water quality parameter (i.e., FCV =V In(water quality parameter) + In FCI).

hardness, pH, temperature, etc.), the chronic toxicity criterionThe FCE shall be apoli .
; ; Py g i pplicable only over the range of water quality

(CTCh) Is calculated using the procedures specified in this pa[)%rameters equivalent to the mear standard deviations using
grapn. _ . __ the entire freshwater chronic toxicity data base and the water qual-

1. For each species for which acceptable chronic toxicity tegisparameter transformation employed in subd. 1. If the value at
using the guidelines in sub. (1) (b) are available at 2 or more differspecific location is outside of that range, the endpoint of the
ent values of the water quality parameter, a least squares regrasgenearest to that value shall be used to determine the criterion.
sion of the chronic toxicity values on the corresponding valuesAdiditional information may be used to modify those ranges.
the water quality parameter is performed to obtain the slope of the 13. If, for a commercially, recreationally or ecologically
curve that best describes the relationship. Because the most domportant specieshe SMCI is lower than the calculated FCI, then
monly documented relationship is that between hardness andtttet SMCI is used as the FCI instead of the calculated one.

chronic toxicity of metals and a log-log relationship fits these (b) At a value of the water quality parameter, the chronic toxic-
data, geometric means and natural logarithms of both toxicity gRgcriterion (CTC) equals the lower of the FCV and the final plant
waterquality are used in the rest of this subsection to illustrate thiglue calculated using the procedure in s. NR 105.11.

method. For relationships based on other water quality parameq.y Tapje 4 contains the chronic toxicity criteria for the fish and

ters, no transformation or a different transformation might fit the,  atidife subcategories listed in s. NR 102.04 (3) that are calcu-
data better, and appropriate changes shall be made as nece

. ; using the procedures described in this subsection for sub-
throughout this subsection. stances meeting the database requirements indicated in sub. (1).
2. For each species, the geometric mean of the availaipible 4A contains the water quality parameter ranges calculated
chronic values (W) is calculated and then each of the chronic valpar. (a) 1.
ues is divided by the mean for that species. This normalizes thgs) Acute-cHronicRraTIOS. (@) The acute—chronic ratio is
chronic values so that the geometric mean of the normalized @ded teestimate the chronic toxicity of a substance to fish or other
ues for each species individually and for any combination of spguatic species when the database of sub. (1) (a) is not satisfied.
cies is 1.0. ) . . (b) The acute—chronic ratio for a species equals the acute con-
3. For each species, the geometric mean of the available e@ntration from data considered under s. NR 105.05 (1) divided
responding water quality parameter values (X) is calculated aggthe chronic concentration from data calculated under sub. (1),
then each of the water quality parameter values is divided by Ehfbject to the following conditions:
meanfor that species. This normalizes the water quality parameter 1 i the acute toxicity of a substance is related to any water
values so that the geometric mean of the normalized values &9pity parameter, the acute-chronic ratio shall be based on acute
each species individually and for any combination of speciesg§q chronic toxicity data obtained from organisms exposed to test
1.0. water with similar, if not identical, values of those water quality
4. A least squares regression of all the normalized chropigrametersPreference under this paragraph shall be given to data
values orthe corresponding normalized values of the water quatem acute and chronic tests done by the same author or reference
ity parameter is performed to obtain the pooled chronic slope (¥).order to increase the likelihood of comparable test conditions.
If the coefficient of determination, or r value, calculated from that 2 |f the acute and chronic toxicity data indicate that the
regression iound not to be significant based on a standard F-tegfute-chronic ratio varies with changes in the values of the water
at a 0.05 level, then the pooled chronic slope shall be set equajiiality parameters, the acute-chronic ratio used at specified val-
Zero. ues of the water quality parameters shall be based on the ratios at
5. For eaclspecies the logarithmic intercept (Y) is calculatesialues closest to that specified.
using the equation: Y = In W - V(In X). 3. If the acute toxicity of a substance is unrelated to water
6. a. For each species the species mean chronic intergistlity parameters, the acute—chronic ratio may be derived from
(SMCI) is calculated as'e any acute and chronic test on a species regardless of _the similarity
b. For each genus for which one or more SMClIs are availad[p values of those parameters. Preference under this paragraph
the genus mean chronic intercept (GMCI) is calculated as the gelo@!! be given to data from acute and chronic tests done by the
metric mean of the SMCIs available for the genus. tsar?e audt_r;_or or reference to increase the likelihood of comparable
7. The GMCls are ordered from high to low. est condtions.

c) A final chronic value shall be calculated for a substance
8. Ranks (R) are assigned to the GMClIs from 1 for the IowQﬁ,{( )

: . i Smder this subsection only if at least one acute—chronic ratio is
to N for the highest. If 2 or more GMCls are identical, successi¥Gajlable for ateast one species of aquatic animal in at least 3 dif-

ranks are arbitrarily gssigned. N _ ferent families, provided that of the 3 species, one is a fish, one is
9. The cumulative probability (P) is calculated for eachn invertebrate, and the third is a relatively sensitive freshwater
GMCI as P=R/(N + 1). species on an acute toxicity basis. The other 2 may be saltwater

10. The 4 GMCls are selected which have P closest to 0.8BECIes.
If there are less than 59 GMCls, these will always be the lowest(d) The geometric mean acute—chronic ratio is calculated for
GMCls. each species using the available acute—chronic ratios for that spe-
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cies. That mean ratio shall be called the species mean acuteshwater species, a secondary acute—chronic ratio (SACR) may
chronic ratio (SMACR). be calculated using the procedure in this subsection.

(e) For a given substance, if the SMACR appears to increasgb) The SACR shall be equal to the geometric mean of 3 acute—
or decrease as the species or genus mean acute values (SMA¢hranic ratios. Those ratios consist of the SMACRs available for
GMAVs) calculated for that substance using the proceduitee species in sub. (5) (c). When SMACRs are not available for
described in s. NR 105.05 increase, the final acute—chronic ratie species in par. (a), the default acute—chronic ratio to be used
(FACR) shall be equal to the geometric mean of the SMACRs fer18. Use of a SACR will result in the calculation of a secondary
species with SMAVs closest to the final acute value. chronic value.

(f) For a given substance, if no trend is apparent regarding(8) CHRONIC TOXICITY CRITERIA EXPRESSEDIN THE DISSOLVED
changes iBSMACRs and GMAVs, the FACR shall be equal to theorm. Chronic water quality criteria may be expressed as a dis-
geometric mean of all SMACRs available for that substance. solved concentration. The conversion of a chronic water quality

(9) For a given substance, the final chronic value (FCV) shaliterion expressed as a total recoverable concentration to a
be equal to the final acute value (FAV) divided by the final acuteshronic water quality criterion expressed as a dissolved con-
chronic ratio (FACR). The chronic toxicity criterion shall becentration, the portion of the substance which will pass through a
equal to the lower of the FCV and the final plant value as caldd45 um filter, shall be done using the equations in pars. (a) and
lated using the procedure in s. NR 105.11, if available. (b). Substances which may have criteria expressed as a dissolved

(h) Chronic toxicity criteria for the fish and aquatic life subconcentration are listed in par. (a) with corresponding conversion
categories listed in s. NR 102.04 (3) that are calculated usfagtors.
acute—chronicatios are listed in Table 5 for substances with acute (a) The conversion of the water quality criterion expressed as
toxicity unrelated to water quality parameters and in Table 6 ftatal recoverable (WQfetal r) t0 the water quality criterion
substances with acute toxicity related to water quality parametexspressed as dissolved (WgGhall be performed as follows:
Equations listed in Table 6 are applicable over the same range of  WQCp = (CF)(WQGotalr)
water quality parameters as contained in Table 2A. Where: WQGoar. = Criteria from NR 105, Table 5 or 6.

(6) SECONDARY CHRONIC VALUES. If all 8 minimum data CF = Conversion factor for total recover—
requirements for calculating FCVs in sub. (1) (a) are not met for able to dissolved
a substance, secondary chronic values (SCVs) shall be calculated . ) '
for that substance using the procedure in this subsection. onversion factors are as follows:

(a) If any one of the combinations of information in subds. £:rSenic 1.000
to 3. is available, a SCV may be calculated. To calculate a S€admium 0.850
for a substance, the acute value from subds. 1. to 3. is divideddyomium (Ill)  0.860
the applicable acute-chronic ratio in the same subdivision.  chromium (vI)  0.962

1. Calculate a FAV using the procedure in s. NR 105.05 (@hpper 0.960

and divide it by a secondary acute—chronic ratio (SACR) using € d 0.792
procedure in sub. (7). . ’
2. Calculate a SAV using the procedure in s. NR 105.05 g}Cke! 0.997
and divide it by a final acute—chronic ratio (FACR) using the pre2elenium 0.922
cedure in sub. (5). Zinc 0.986
3. Calculate a SAV using the procedure in s. NR 105.05 (4) (b) The translation of the WQ{nto the water quality crite-
and divide it by a SACR using the procedure in sub. (7). rion which accounts for site—specific conditions (WfRGN)

(b) If appropriate, the SCV shall be made a function of a watgtall be performed as follows:
quality characteristic in a manner similar to that described in sub. WQCrran = (Translator)(WQ@)
(4) (a). Where: Translator (unitless) = (MTSS) + Mp)/Mp

_ (¢) If, for a commercially, recreationally or ecologicallyy, = particle-bound concentration of the pollutant (ug/g) in
important species, the SMCV is lower than the calculated SCY,

that SMCV shall be used as the SCV instead of the calcula 8&1/'”9. water. . . -
SCV. p = Dissolved concentration of the pollutant in receiving

(d) If there is an FPV available using the procedure in s. I\Yf-’fiter (ug/L). ) o o
105.11 which is lower than the calculated SCV, that FPV shall &S = Total Suspended Solids (g/L) concentration in receiving
used as the SCV instead of the calculated SCV. water.

(7) SECONDARYACUTE-CHRONICRATIOS. (a) Ifa ACR cannot (c) The procedures in pars. (a) and (b) may also be used for the
be calculated using the procedure in sub. (5) because SMACRscareversion of secondary values from total recoverable to dis-
not available for a fish, an invertebrate or an acutely sensitiselved.
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Table 1
Acute Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality
(in ug/L except where indicated)
Warm Water Sportfish, Warm
Water Forage, and Limited
Substance Cold Water Forage Fish Limited Aquatic Life
Arsenic (+3)* 339.8 339.8 339.8
Chromium (+6)* 16.02 16.02 16.02
Mercury (+2)* 0.83 0.83 0.83
Cyanide, free 22.4 45.8 45.8
Chloride 757,000 757,000 757,000
Chlorine* 19.03 19.03 19.03
Gamma - BHC 0.96 0.96 0.96
Dieldrin 0.24 0.24 0.24
Endrin 0.086 0.086 0.12
Toxaphene 0.73 0.73 0.73
Chlorpyrifos 0.041 0.041 0.041
Parathion 0.057 0.057 0.057
Note: * — Criterion listed is applicable to the “total recoverable” form except for chlorine which is applicable to the “tata&ltderm.
Table 2
Acute Toxicity Criteria for Substances With Toxicity Related to Water Quality
(all in ug/L)
Water Quality Parameter: Hardness (in ppm as GRCO
ATC=¢lV in hardnessy In ACI) ATC at Various Hardness (ppm) Levels
Substance \% In ACI 50 100 200
Total Recoverable Cadmium:
Cold Water 1.147 -3.8104 1.97 4.36 9.65
Warm Water Sportfish, Warm
Water Forage and Limited
Forage Fish 1.147 -2.9493 4.65 10.31 22.83
Limited Aquatic Life 1.147 -1.9195 13.03 28.87 63.92
Total Recoverable Chromium (+3):
All Surface Waters 0.819 3.7256 1022 1803 3181
Total Recoverable Copper:
All Surface Waters 0.8561 -1.1199 9.29 16.82 30.45
Total Recoverable Lead:
All Surface Waters 0.9662 0.2226 54.73 106.92 208.90
Total Recoverable Nickel:
All Surface Waters 1.083 2.2289 642.7 1361 2219
Total Recoverable Zinc:
All Surface Waters 0.8745 0.7634 65.66 120.4 220.7
Water Quality Parameter: pH
ATC = dV(pH) +In ACI)
Substance \% In ACI 6.5 7.8 8.8
Pentachlorophenol:
All Surface Waters 1.0054 -4.877 5.25 19.40 53.01

Register, February, 2004, No. 578



45 DEPARTMENT OF NATURAL RESOURCES NR 105.06

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

Table 2A Table 2B
Water Quality Parameter Ranges for Substances With Secondary Acute Factors
Acute Toxicity Related to Water Quality —
- Number of minimum data
Substance Parameter Applicable Range requirements satisfied Adjustment factor
Cadmium Hardness (ppm) 6 — 457 1 519
Chromium (+3) Hardness (ppm) 13-301 )
Copper Hardness (ppm) 14 - 427 2 13.0
Lead Hardness (ppm) 12 - 356 3 8.0
Nickel Hardness (ppm) 19 - 157 4 20
Zinc Hardness (ppm) 12 - 333 )
Pentachlorophenol pH (s.u.) 6.6 - 8.8 5 6.1
6 5.2
7 4.3
Table 2C

Acute Toxicity Criteria for Ammonia With Toxicity Related to Water Quality(all in mg/L)
Cold Water (CW) Categories 1-5 are applicable only to ammonia criterid.
Water Quality Parameter: pH
ATC (in mg/L) = [A/ (1 + 167-204=PH))] + [B /(1 + 1@PH—7.204)]

Substance A B 7.5 8.0 8.5
Ammonia (as N) in mg/L:
CW Category 1 & 4 0.275 39.0 13.28 5.62 2.14
CW Category 2 & 3 0.343 48.7 16.59 7.01 2.67
CW Category 5, Warm Water Sport Fish, 0.411 58.4 19.89 8.41 3.20
Warm Water Forage, and Limited Forage Figh
Limited Aquatic Life 0.633 90.0 30.64 12.95 4.93

1 For ammonia, along with data on all warm water fish species and invertebrates, the cold water criteria are calculatedamsaibodéd water fish species with the
following exceptions:

CW Category 1 = Default category of cold water classification. This category includes all fish. [Note: CW Categoryys apglicable in Lake Superior, Lake
Michigan, and Green Bay north of 432’ 30" north latitude.]

CW Category 2 = Inland lakes with populations of cisco, lake trout, brook trout or brown trout, but no other trout or sakee@sd This category excludes data on
genusOnchorhynchus

CW Category 3 = Inland lakes with populations of cisco, but no trout or salmonid species. This category excludes daseOntigergnchus, SalmandSalveli-
nus

CW Category 4 = Inland trout waters with brook, brown, or rainbow trout, but no whitefisho. This category excludes data on geRussopium

CW Category 5 = Inland trout waters with brook and brown trout, but no whitefish, cisco, or other trout or salmonid Spisaesegbry excludes data on genera
ProsopiumandOnchorhynchus

Table 3
Chronic Toxicity Criteria for Substances With Toxicity Unrelated to Water Quality(all in ug/L)

Warm Water Sportfish, Warm
Water Forage and Limited
Substance Cold Water Forage Fish Limited Aquatic Life

(Reserved)
Note: This table is reserved for criteria that USEPA has indicated may be available in the near future.

Table 4
Chronic Toxicity Criteria for Substances With Toxicity Related to Water Quality (all in ug/L)

Water Quality Parameter: Hardness (in ppm as GaCO
CTC at Various

CTC=dV In(hardness} In CCI) Hardness (ppm) Levels
Substance \% In CClI 50 100 175
Total Recoverable Cadmium:
All Surface Waters 0.7852 -2.7150 1.43 2.46 3.82
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Table 4A
Water Quality Parameter Ranges for Substances With Chronic Toxicity Related to Water Quality
Substance Parameter Applicable Range
Cadmium Hardness (ppm) 18-175
Table 4B

Chronic Toxicity Criteria
for Ammonia with Toxicity Related to Water Quality (all in mg/L)

Substance: Ammonia (as N)
Water Quality Parameters: Temperature in degrees Celsius, pH

30-Day CTC:

CTC = E X ((0.0676/(1 + 16:688-PH))) + (2.912/(1 + 1(PH-7-688))) X C
4-Day CTC =30-Day CTC X 2.5
Cold Water (all periods), Warm Water Sport Fish and Warm Water Forage Fish
(periods with Early Life Stages Present):

C = minimum of (2.85) or (1.45 X {§028X (25-T)))

T = Temperature in degrees Celsius

E =0.854
Warm Water Sport Fish and Warm Water Forage Fish
(periods with Early Life Stages Absent):

C=(145X 1€p-028X (25-T)))

T = Maximum of (actual temperature in degrees Celsius) and (7)

E =0.854

Limited Forage Fish (periods with Early Life Stages Present):
C = minimum of (3.09) or (3.73 X {§028X (25-T))
T = temperature in degrees Celsius
E=1

Limited Forage Fish (periods with Early Life Stages Absent):
C=(3.73X 1(¢P-028X (25—T)))
T = Maximum of (actual temperature in degrees Celsius) and (7)
E=1

Limited Aquatic Life (all periods):
C =(8.09 X 1(¢p-028X (25—T)))
T = temperature in degrees Celsius

E=1
30-day CTC in mg/L @ pH of:
7.5 8.0 8.5

Cold Water, Warm Water Sport Fish (Early Life
States Present), and Warm Water Forage Fish (Early
Life Stages Present):

@ 25 degrees Celsius 2.22 1.24 0.55

@ 14.5 degrees Celsius or less 4.36 2.43 1.09
Warm Water Sport Fish (Early Life Stages Present),
and Warm Water Forage Fish (Early Life Stages
Absent):

@ 25 degrees Celsius 2.22 1.24 0.55

@ 7 degrees Celsius or less 7.09 3.95 1.77
Limited Forage Fish (Early Life Stages Present):

@ 27 degrees Celsius or less 5.54 3.09 1.38
Limited Forage Fish (Early Life Stages Absent):

@ 25 degrees Celsius 6.69 3.73 1.67

@ 7 degrees Celsius or less 21.34 11.90 5.33
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Limited Aquatic Life:
@ 25 degrees Celsius 14.50 8.09 3.62
@ 7 degrees Celsius or less 46.29 25.82 11.56

Note: The terms “early life stage present” and “early life stage absent” are defined in subch. IIl of ch. NR 106.

Table 5
Chronic Toxicity Criteria Using Acute—Chronic Ratios for Substances with Toxicity Unrelated to Water Quality
(all'in ug/L)
Warm Water Sportfish, Warm Water
Substance Cold Water Forage and Limited Forage Fish  Limited Aquatic Life
Arsenic (+3)* 148 152.2 152.2
Chromium (+6)* 10.98 10.98 10.98
Mercury (+2)* 0.44 0.44 0.44
Cyanide, free 5.22 11.47 11.47
Chloride 395,000 395,000 395,000
Chlorine* 7.28 7.28 7.28
Dieldrin 0.055 0.077 0.077
Endrin 0.072 0.072 0.10
Parathion 0.011 0.011 0.011
Note: * Criterion listed is applicable to the “total recoverable” form except for chlorine which is applicable to the “total'tésidua
Table 6
Chronic Toxicity Criteria Using Acute—Chronic Ratios for Substances With Toxicity Related to Water Quality
(all'in ug/L)
Water Quality Parameter: Hardness (in ppm as GRCO
CTC=¢V In(hardnessy In CCl) CTC at Various Hardness (ppm) Levels

Substance \% In CClI 50 100 200
Total Recoverable Chromium (+3):

Cold Water 0.819 0.6851 48.86 86.21 152.1

Warm Water Sportfish 0.819 1.112 74.88 132.1 233.1

All others 0.819 1.112 74.88 132.1 233.1
Total Recoverable Copper:

All Surface Waters 0.8561 -1.4647 6.58 11.91 21.57
Total Recoverable Lead:

All Surface Waters 0.9662 -1.1171 14.33 28.01 54.71
Total Recoverable Nickel:

All Surface Waters 1.083 0.033 71.50 151.5 246.9
Total Recoverable Zinc

All Surface Waters 0.8745 0.7634 65.66 120.4 220.7

Water Quality Parameter: pH

CTC=dV(pH) +In CCI) CTC at Various pH (s.u.) Levels
Substance \A In CCI 6.5 7.8 8.8
Pentachlorophenol:
Cold Water 1.0054 -5.1468 4.43 14.81 40.48
All Other Surface Waters 1.0054 -4.9617 5.33 17.82 48.70

History: Cr. Register, February, 1989, No. 398, eff. 3-1-89; am. (5) (f) and Tables 2, 2a, 4, 4a and 6, Register, July, 1996{fN&-%786; am. (1) (a) 1., 2., 4., and
5., (1) (b), (3) (intro.), (a) to (g), (4) (a) 1., 7. to 13., (5) (c), renum. (1) (a) 6. to be (1) (a) 10. , (3) (h)tG)@n@am. (1) (a) 10, (4) (a) 6. to be (4) (a) 6. a., (4) (b) to
be (4) (c), (5) (e) to (i) to be (5) (d) to (h) and am. (5) (e) to (g), cr. (3) (h), (4) (a) 6. b., (4) (b), (5) (b) 3(B)6) @nd recr., Tables 1 to 2a, 3 to 6, r. (5) &d). Tables
1 and 5, Register, January, 2000, No. 5292eff-0Q CR 03-050: am. Tables 2 and 6, cr. Tables 2C and 4B Register February 2004 No. 578, eff. 3-1-04
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NR 105.07 Wildlife criteria. (1) The wildlife criterion is (b) The selection of the species sensitivity factor (SSF) shall
the concentration of a substance which if not exceeded protdmsbased on the available toxicological data base and available
Wisconsin’s wildlife from adverse effects resulting from ingegshysicochemical and toxicokinetic properties of the substance
tion of surface waters of the state and from ingestion of aquaaied the amount and quality of available data.
organisms taken from surface waters of the state. (c) The bald eagle, kingfisher, herring gull, mink and otter are

(a) For any substance not shown in Tabllé& wildlife crite- representative aivian and mammalian species to be protected by
rion (WC) is the lower of the available mammalian or avian wildwildlife criteria. A NOAEL specific to each taxonomic class is
life values (WVs) calculated pursuant to sub. (2). A wildlife critedsed tacalculate WVs for each of the 5 representative species. The
rion protective of Wisconsin’s reptile fauna may be calculateavian WV is the geometric mean of the WVs calculated for the 3
pursuant to sub. (2) whenever data specific to reptiles are avegpresentativavian species. The mammalian WYV is the geomet-

able. ric mean of the WVs calculated for the 2 representative mamma-
(b) Table 7 contains the wildlife criteria calculated accordinffn SPecies.
to the procedures of this chapter. (d) Inthose cases in which more than one NOAEL is available,
the following shall apply:
Table 7 1. If more than one NOAEL is available within a taxonomic
Wwildlife Criteria classbased on the same endpoint of toxicity, the NOAEL from the

most sensitive species shall be used.

.C“t.e“a (in ng/L, except where 2. If more than one NOAEL is available for a given species,
Substance indicated) based otthe same enpoint of toxicity, the NOAEL for that species
DDT & Metabolites 0.011 shall be calculated using the geometric mean of those NOAELSs.
Mercury 1.3 (e) Because wildlife consume fish from both trophic levels 3
Polychlorinated Biphenyls ~ 0.12 and 4, baseline BAFs shall be available for both trophic levels 3
23.7.8-TCDD 0.003 (pg/L) and 4 to calculate either a criterion or secondary value for a chemi-

) ) M cal. When appropriate, ingestion through consumption of inverte-
(2) (a) Mammalian and avian wildlife values shall be calciprates, plants, mammals and birds in the diet of wildlife species
lated as follows using information available from scientificallfo be protected shall be included.

acceptable studies of animal species exposed repeatedly t0 thgsy | those cases in which a no observed adverse effect level
substance via oral routes including gavage: (NOAEL) is available from studies of mammalian or avian spe-

WV = NOAEL x Wts x SSF cies exposed repeatedly to the substance via oral routes including
W + Z[Frj X BAFTL] gavage, but is available in units other than mg/kg-d as specified
in sub. (2), the following procedures shall be used to express the
Where: WvV= Wildlife value in milligrams per liter NOAEL prior to calculating the wildlife value:
(mg/L). (a) If the NOAEL is given in milligrams of toxicant per liter

NOAEL= No observed adverse effect level in  of water consumed (mg/L), the NOAEL shall be multiplied by the
milligrams of substance per kilogram daily average volume of water consumed by the test animals in
of body weight per day (mg/kg—d) as liters per day (L/d) and divided by the average weight of the test
derived from subchronic or chronic ~ animals in kilograms (kg).

mammalian or avian studies or as (b) If the NOAEL is given in milligrams of toxicant per kilo-

specified in subs. (3) to (5). gram of food consumed (mg/kg), the NOAEL shall be multiplied
Wt= Average weight in kilograms (kg) of by the average amount of food in kilograms consumed daily by the

the representative species. test animals (kg/d) and divided by the average weight of the test

_ . . animals in kilograms (kg).
W= Average daily volume of water in ) . . .
liters consumed per day (L/d) by the (4) In those cases in which a NOAEL is unavailable and a low-

representative species or as specified €St 0bserved adverse effect level (LOAEL) is available from stud-
in sub. (6). ies of animal species exposed repeatedly to the substance via oral
. e . routes including gavage, the LOAEL may be substituted with
SSF= Species sensitivity factor, ranging  prgper adjustment to estimate the NOAEL. An uncertainty factor
between 0.01 and 1 to account for 4 hatween one and 10 may be applied to the LOAEL, depending
interspecies differences in sensitivity. on the sensitivity of the adverse effect, to reduce the LOAEL into
FrLj= Average daily amount of food con- the range of a NOAEL. If the LOAEL is available in units other

sumed from trophic level i by the than ng/kg—d, the LOAEL shall be expressed in the same manner
representative species in kilograms  as that specified for the NOAEL in sub. (3).
p6er day (kg/d) or as specified in sub.  (5) In instances where a NOAEL is based on subchronic data,

an uncertainty factor may be applied to extrapolate from sub-
BAFt_;= Bioaccumulation factor for wildlife chronic to chronicdvels. The value of the uncertainty factor may
food in trophic level i with units of not be less than 0.1 and may not exceed 1.0. This factor is to be
liter per kilogram (L/kg) as derived in used when assessing highly bioaccumulative substances where
s. NR 105.10. For consumption of  toxicokinetic considerations suggest that a bioassay of limited
piscivorous birds by other birds (e.g., length underestimates chronic effects.

herring gull by eagles), the BAF is (6) If drinking or feeding rates are not available for represen-
derived by multiplying the trophic tative species, drinking (W) and feeding rateg {jFshall be cal-
level 3 BAF for fish by a biomagni-  culated for representative mammalian or avian species by using
fication factor to account for the bio- the allometric equations given in pars. (a) and (b).

magnification from fish to the con- (@) For mammalian species the allometric equations are as fol-
sumed birds. lows:
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1. Fr1i=0.0687 % (Wt)0-82

water classification, due to the lipid value of representative fish,
a component of the BAF, and whether or not the water may be a

Where: i = Feeding rate of mamma- - S oY
FrLi ; grae ol source of drinking water. Further application of these criteria to
lian species in kilograms S -
dav (ka/d protect drinking water and downstream uses in the Great Lakes
per day (kg/d). i
Wt = A iaht in kil system shall be according to s. NR 106.06 (1)
B veragekwelgf tli? Ito_t (4) To derive human threshold criteria for substances not
gre_lmsl (kg) of the tes included in Table 8 the following methods shall be used:
0.90 animais. (@) The human threshold criterion shall be calculated as fol-
2. W=0.099x (Wt)0-9 lows:
Where: W = Drinking rate of mam-
malian species in liters HTC = ADE x 70 kg x RSC
per day (L/d). HW (Fq X BAF)
Wt = A;/aer:]asgt?kw)el%?t tli?ekltlgét Where: HTC = Human threshold criterion in
gnimals 9 milligrams per liter (mg/L).
. . . o ) ADE = Acceptable daily exposure in
(b) For avian species the allometric equations are as follows: milligrams toxicant per kilo-
1. Frii = 0.0582 (W65 gram body weight per day
Where: FL = Feeding rate of avian (mg/kg-d) as specified in
species in kilograms sub. (5).
per day (kg/d). 70kg = Average weight of an adult
Wt = Average weight in male in kilograms (kg).
kilograms (kg) of the RSC = Relative source contribution
test animals. factor used to account for
2. W= 0.059 x (W67 routes of exposure other than
Where: W = Drinking rate of avian Eg?:cljjm\?vtgzgr an dcogéirgtli_c
dec('flsd)m liters - per organisms. In the absence of
_ y o . sufficient data on alternate
Wt = Average weight in sources of exposure, includ-
kilograms (kg) of the ing but not limited to non—

e Crteri 6 orotect ometi e wil bteSt %z'mg"s- o fish diet and inhalation, the

ote: Criteria to protect domestic animails will be considered on an as neede asis H ¢ H
using a model thatpaccounts for domestic animal exposure through drinking water. relative source contribution
Because domestic animals do not regularly consume aquatic organisms, the wildlife factor shall be set equal to
exposure model is not appropriate. 0.8.

History: Cr. Register, February, 1989, No. 398, eff. 3-1-89; am. table 7, Register, _ . .
July, 1991, No. 427, eff. 8-1-91; am. (1), (2) (), (b), (3) (intro.), (6) (intro.), r. and Wy = Average per capita daily
recr. (2) (), (5), cr. (2) (d), (e), 1. (6) (2), renum. (6) (b) and (c) to be (6) (a) and (b) water consumption of 2 liters
and am., Register, August, 1997, No. 500,%f1-97 per day (L/d) for surface

NR 105.08 Human threshold criteria. (1) The human waters classified as public
thresholdcriterion (HTC) is the maximum concentration of a sub- watersupplies or, for all other
stance established to protect humans from adverse effects result- surface waters, 0.01 liters per
ing from contact with or ingestion of surface waters of the state day (L/d) for exposure
and from ingestion of aquatic organisms taken from surface through body contact or
waters of the state. Human threshold criteria are derived for those ingestion ofsmall volumes of
toxic substances for which a threshold dosage or concentration water during swimming or
can be estimated below which no adverse effect or response is other recreational activities.
likely to occur. _ _ ) Fu = Average per capita daily con-
~ (2) For noncarcinogenic components of mixtures in effluents, sumption of sport-caught
interactions among substances may be additive, antagonistic or fish by Wisconsin anglers
synergisticand may be accounted for by a model that is supported ;

; e St ; ] equal to 0.02 kilograms per
by credible scientific evidence. The risks are assumed to be addi- day (kg/d)
tive when substances are members of the same structural class and _ AR :
cause potential adverse effects via the same mechanism of action, BAF = Agquatic organism bioaccu-

influencing the same kind of endpoint, and shall be accounted for
by a model that is supported by credible scientific evidence.

(3) Human threshold criteria are listed in Table 8. Criteria for
the same substance may be different depending on the surface

mulation factor with units of
liter per kilogram (L/kg) as
derived in s. NR 105.10.
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Table 8

Human Threshold Criteria
(ug/L unless specified otherwise)

Public Water Supply Non-public Water Supply

Warm Water Forage,
Limited Forage, and

Warm Water Sport Fish Cold Watef Warm Water Sport Cold Water

Substance Communities Communities Fish Communities Communities Limited Aquatic Life
Acrolein 7.2 34 15 4.4 2800
Antimony? 10 10 2200 2200 2200
Benzené 5 5 610 260 4000
Bis(2—-chloroisopropyl) ether 1100 1100 55000 34000 220000
Cadmiun? 10 10 1200 1200 2800
*Chlordane (ng/L) 2.4 0.70 2.4 0.70 310000
Chlorobenzen 100 100 4900 1600 110000
Chromium (+3) 28000 28000 2500000 2500000 5600000
Chromium (+6) 140 140 13000 13000 28000
Cyanide, Total 200 200 40000 40000 120000
*4.4'-DDT (ng/L) 3.0 0.88 3.0 0.88 2800000
1,2-Dichlorobenzerfe 600 600 6400 1900 500000
1,3-Dichlorobenzene 1400 710 3300 1000 500000
cis-1,2-Dichloroetherfe 70 70 14000 9000 56000
trans-1,2-Dichloroetherfe 100 100 24000 13000 110000
Dichloromethang 5 5 95000 72000 328000

(methylene chloride)
2,4-Dichlorophenol 74 58 580 180 17000
Dichloropropene’ 8.3 8.2 420 260 1700

(1,3-Dichloropropene)
*Dieldrin (ng/L) 0.59 0.17 0.59 0.17 280000
2,4-Dimethylphenol 450 430 11000 4500 94000
Diethyl phthalaté 5000 5000 68000 21000 4500000
Dimethyl phthalate (mg/L) 241 184 1680 530 56000
4,6—-Dinitro—o—cresol 100 96 1800 640 22000
Dinitrophenol$ 55 55 2800 1800 11000

(2,4-Dinitrophenol)
2,4-Dinitrotoluene 0.51 0.48 13 5.3 110
Endosulfan 87 41 181 54 33600
Ethylbenzeng 700 700 12000 3700 560000
Fluoranthene 890 610 4300 1300 220000
*Hexachlorobenzene 0.075 0.022 0.075 0.022 4500
Hexachlorocyclopentadiene 50 50 980 310 39000
Hexachloroethane 8.7 3.3 13 3.7 5600
*gamma-BHC (lindane) 0.20 0.20 0.84 0.25 1900
Isophorone 5500 5300 180000 80000 1100000
Lead 10 10 140 140 2240
*Mercury® 0.0015 0.0015 0.0015 0.0015 336
Nickel? 100 100 43000 43000 110000
*Pentachlorobenzene 0.46 0.14 0.47 0.14 4500
Seleniun? 50 50 2600 2600 28000
Silver 140 140 28000 28000 28000
*2,3,7,8-TCDD (pg/L) 0.11 0.032 0.11 0.032 7300
*1,2,4,5-
Tetrachlorobenzene 0.54 0.17 0.58 0.17 1700
Toluené 1000 1000 76000 26000 1200000
1,1,1-Trichloroetharfe 200 200 270000 110000 2000000
2,4,5-Trichlorophenol 1600 830 3900 1200 560000

* Indicates substances that are BCCs.
1 A human threshold criterion expressed in micrograms per liter (ug/L) can be converted to milligrams per liter (mg/L)ngytbévictiterion by 1000.

2For this substance the human threshold criteria for public water supply receiving water classifications equal the maximimantéenwal pursuant to s. NR
105.08 (4) (b).

3The human threshold criteria for this chemical class are applicable to each isomer.
4 For BCCs, these criteria apply to all water of the Great Lakes system.

5The mercury criteria were calculated using 20 g/day fish consumption and the human non-cancer criteria derivation pd@@FReRart 132, Appendix C. For
these criteria, 40 CFR Part 132, Appendix C as stated on September 1, 1997 is incorporated by reference.
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(b) For surface waters classified as public water supplies, if tpjams (kg) is assumed for humans. The following examples and
human threshold criterion for a toxic substance as calculatecbiocedures illustrate the conversion of units:
par. (a) exceeds the maximum contaminant level (MCL) for that 3. Results from human studies which are expressed in milli-
substance as specified in ch. NR 809 or the July 8, 1987 Fedgfalns of toxicant per liter of water consumed (mg/L) are con-
Register (52 FR 25690), the MCL shall be used as the humastted tomg/kg—d by multiplying the results by 2 L/d and dividing
threshold criterion. by 70 kg.

(5) The acceptable daily exposure (ADE) referenced in sub. [ Results from animal studies which are expressed in milli-
(4) represents the maximum amount of a substance whichyifms of toxicant per liter of water consumed (mg/L) are con-
ingested daily for a lifetime results in no adverse effects {@rted to mg/kg—d by multiplying the results by the daily average
humans. Paragraphs (a) to (c) list methods for determining {itume of water consumed by the test animals in liters per day
acceptable daily exposure. (L/d) and dividing by the average weight of the test animals in

(a) The department shall review available references fgifograms (kg).
acceptable daily exposure or equivalent values, such as a refer-c. Results from animal studies which are expressed in milli-
ence dose (RfD) as used by the U.S. environmental protecti@ams of toxicant per kilogram of food consumed (mg/kg) are
agency, and for human or animal toxicological data from whi&bnverted to mg/kg—d by multiplying the results by the average
an acceptable daily exposure can be derived. Suitable referenrgasunt of food consumed daily by the test animals in kilograms
for review include, but are not limited to, those presented in s. N&r day (kg/d) and dividing by the average weight of the test ani-
105.04 (5). mals in kilograms (kg).

(b) When human or animal toxicological data are available, the d. If a study doesot specify water or food consumption rates,
department may derive an acceptable daily exposure by usinggg®ody weight of the test animals, standard values taken from
guidance procedures presented by the U.S. environmental protgspropriate references, such as the National Institute of Occupa-
tion agency in “Water Quality Criteria Documents; Availability"tional Safety and Health, 1980, Registry of Toxic Effects of
(45 FR 79318, November 28, 1986). Additional guidance f@hemical Substances, may be used to convert units.
deriving acceptable daily exposures from toxicological data are ¢ Resuits from animal studies in which test animals were not
given in subds. 1. to 4. Alternate procedures may be used if SgRposed to the toxicant each day of the test period shall be multi-
ported by credible scientific evidence. plied by the ratio of days that the test animals were dosed to the

1. No observable adverse effect levels (NOAELSs) and lowastal days of the test period. For the purposes of this adjustment,
observable adverse effect levels (LOAELs) from studies tHe test period is defined as the interval beginning with the admin-
humans or mammalian test species shall be divided by an unéstration of the first dose and ending with the administration of the
tainty factor to derive an acceptable daily exposure. Uncertaim@gt dose, inclusive.
factors reflect uncertainties in predicting acceptable exposure lev- 3. \when assessing the acceptability and quality of human or
els for the general human population based upon experimenfgimal toxicological data from which an acceptable daily expo-

animal data or limited human data. Factors to be considered Wige can be derived, the department may use the following docu-
selecting an uncertainty factor include, but are not limited tyents as guidance:

interspecies and individual variations in response and susceptibil-
ity to a toxicant, and the quality and quantity of the available d
The following guidelines shall be considered when selecting
uncertainty factor:

a. “Guidelines for Mutagenicity Risk Assessment”, (51 FR
006, September 24, 1986).
b. “Guidelines for the Health Risk Assessment of Chemical

a. Use an uncertainty factor of 10 when extrapolating froMmtures » (51 FR 34014, September 24, 1986).

valid experimental results from studies on prolonged ingestion by - “Guidelines for the Health Assessment of Suspect Devel-
humans. This 10-fold factor protects sensitive members of thgment Toxicants”, (51 FR 34028, September 24, 1986).
human population. d. “Guidelines for Exposure Assessment”, (51 FR 34042,

b. Use an uncertainty factor of 100 when extrapolating fronePtember 24, 1986).
valid results of long—term feeding studies on experimental ani- €. Any other documents that the department deems reliable.
mals with results of studies of human ingestion not available or 4. When the available human or animal toxicological data
insufficient (e.g., acute exposure only). This represents an adstintains conflicting information, the department may consult
tional 10-fold uncertainty factor in extrapolating data from thaith experts outside of the department for guidance in the selec-
average animal to the average human. tion of the appropriate data.

c. Use an uncertainty factor of 1000 when extrapolating from (c) Using sound scientific judgment, the department shall
less than chronic results on experimental animals with no usedglect an acceptable daily exposure as derived in pars. (a) and (b)
long-term or acute human data. This represents an additiofalcalculation of the human threshold criterion. When selecting
10-fold uncertainty factor in extrapolating from less than chronith acceptable daily exposure, the department shall adhere to the
to chronic exposures. following guidelines unless a more appropriate procedure is sup-

d. Use an additional uncertainty factor of between 1 and ported by credible scientific evidence:
depending on the severity of the adverse effect when deriving an 1. Acceptable daily exposures based on human studies are
acceptablelaily exposure from a lowest observable adverfsetef given preference to those based on animal studies.
level (LOAEL). This uncertainty factor reduces the LOAEL into 2 \when deriving an acceptable daily exposure from animal
the range of a no observable adverse effect level (NOAEL). stdiespreference is given to chronic studies involving oral routes

e. Use an additional uncertainty factor of 10 when derivirgf exposure, including gavage, over a significant portion of the
an acceptable daily exposure for a substance which the U.S. eadimals’life span. If acceptable studies using oral exposure routes
ronmentalprotection agency classifies as a “group C” carcinogeare not available, acceptable daily exposures derived from studies
but which is not defined as a carcinogen in s. NR 105.03 (13)using alternate exposure routes, such as inhalation, may be used.

2. Results from studies of humans or mammalian test species3. When 2 or more acceptable daily exposure values are avail-
used taderive acceptable daily exposures shall have units of miliible and have been derived from studies having equal preference
grams ottoxicant per kilogram of body weight per day (mg/kg—d)as defined in subds. 1. and 2., the lowest acceptable daily exposure
When converting study results to the required units, a water cisgenerally selected. If the acceptable daily exposure values differ
sumption of 2 liters per day (L/d) and a body weight of 70 kilasignificantly, the department may consult with experts outside of
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the department for guidance in the selection of the more appropririch are carcinogens as defined in s. NR 105.03 (13).

ate acceptable daily exposure. (2) For any single carcinogen or any mixture of carcinogens
Hdistorxg Cr. Tseggigtt(ezr, l:)e(kk))r)u?ryétl%89,£10-,3?8. gff- ?-1389: lcggseclﬂonjlg ;3) (ehe incremental cancer risk from exposure to surface waters and

maade unaer s. . m ., olats., Register, september, , NO. , rel H H

(2) to (4) to be (3) to (5) and am., cr. (2), r. and recr. Table 8, am. (5) (intro.), 1. (intrglﬁmatIC organisms tak?“ from Surfa(.:e Wat.ers. may not ex.ceed one

d., e, 2/(intro.) and (c) and am., Register, August, 1997, No. 500, eff. 9-ar97; I 100,000. The combined cancer.r!sk of individual carcinogens

03-050: am. Table 8 Register February 2004 No. 578, eff. 3-1-04 in a mixture is assumed to be additive unless an alternate model

is supported by credible scientific evidence.

NR 105.09 Human cancer criteria. (1) The humancan-  (3) Humancancer criteria are listed in Table 9. Criteria for the
cer criterion (HCC) is the maximum concentration of a substans&me substance may be different depending on the surface water
or mixture of substances established to protect humans fromctessification, due to the lipid value of representative fish, a com-
unreasonable incremental risk of cancer resulting from contaenent of the BAF, and whether or not the water may be a source
with or ingestion of surface waters of the state and from ingestiohdrinking water. Further application of these criteria to protect
of aquatic organisms taken from surface waters of the stadeinking water and downstream uses in the Great Lakes system
Human cancer criteria are derived for those toxic substanamll be according to s. NR 106.06 (1).

Table 9
Human Cancer Criteria
(ug/L unless specified otherwie

Public Water Supply Non-public Water Supply

Warm Water Forage,
Limited Forage, and

Warm Water Sport Cold Watef Warm Water Sport Cold Water Limited
Substance Fish Communities Communities Fish Communities Communities Aquatic Life
Acrylonitrile 0.57 0.45 4.6 15 130
Arsenic 0.185 0.185 50 50 50
*alpha-BHC 0.012 0.0037 0.013 0.0039 11
*gamma-BHC (lindane) 0.052 0.018 0.064 0.019 54
*BHC, technical grade 0.038 0.013 0.047 0.014 39
Benzené 5 5 140 45 1300
Benzidine (ng/L) 15 15 81 55 300
Beryllium 0.054 0.054 0.33 0.33 16
Bis(2-chloroethyl) ether 0.31 0.29 7.6 3.0 64
Bis(chloromethyl) ether (ng/L) 1.6 1.6 96 79 320
Carbon tetrachloride 25 21 29 9.5 540
*Chlordane (ng/L) 0.41 0.12 0.41 0.12 54000
Chloroethene (vinyl chloride) 0.18 0.18 10 6.8 37
Chloroform (trichloromethane) 55 53 1960 922 11200
*4,4-DDT (ng/L) 0.22 0.065 0.22 0.065 206000
1,4-Dichlorobenzene 14 12 163 54 2940
3,3 -Dichlorobenzidine 0.51 0.29 1.5 0.46 154
1,2-Dichloroethane 3.8 3.8 217 159 770
Dichloromethan& 5 5 2700 2100 9600
(methylene chloride)
*Dieldrin (ng/L) 0.0091 0.0027 0.0091 0.0027 4400
2,4-Dinitrotoluene 0.51 0.48 13 5.3 110
1,2-Diphenylhydrazine 0.38 0.31 33 1.04 88
Halomethane’s 55 53 1960 922 11200
*Hexachlorobenzene (ng/L) 0.73 0.22 0.73 0.22 44000
*Hexachlorobutadiene 0.59 0.19 0.69 0.2 910
Hexachloroethane 7.7 29 11 3.3 5000
N-Nitrosodiethylamine (ng/L) 23 23 150 140 460
N-Nitrosodimethylamine 0.0068 0.0068 0.46 0.46 1.4
N-Nitrosodi—n—butylamine 0.063 0.062 25 1.3 13
N-Nitrosodiphenylamine 44 23 116 34 13000
N-Nitrosopyrrolidine 0.17 0.17 11 11 34
*Polychlorinated biphenyls (ng/L) 0.01 0.003 0.01 0.003 9100
*2,3,7,8-Tetrachlorodibenzo-p-dioxin (pg/L) 0.014 0.0041 0.014 0.0041 930
1,1,2,2-Tetrachloroethane 1.7 1.6 52 22 350
Tetrachloroethene 5.8 4.6 46 15 1300
*Toxaphene (ng/L) 0.11 0.034 0.14 0.034 63600
1,1,2-Trichloroetharfe 6.0 6.0 195 87 1200
Trichloroethen& 5 5 539 194 6400
2,4,6-Trichlorophenol 29 24 300 97 6400

* Indicates substances that are BCCs.

1 A human cancer criterion expressed in micrograms per liter (ug/L), nanograms per liter (ng/L) or picograms per liten (pgitgrozerted to milligrams per liter (mg/L)
by dividing the criterion by 1000, 1,000,000 or 1,000,000,000, respectively.

2For this substance the human cancer criteria for public water supply receiving water classifications equal the maximuenttewehporsuant & NR 105.09 (4) (b)

3Humancancer criteria for halomethanes are applicable to any combination of the following chemicals: bromomethane (methyl biomidejhane (methyl chloride),
tribromomethane (bromoform), bromodichloromethane (dichloromethyl bromide), dichlorodifluoromethane (fluorocarbon 12) &wdfluncbmethane
(fluorocarbon 11).

4 For BCCs, these criteria apply to all waters of the Great Lakes system.
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(4) To derive human cancer criteria for substances nistjudged to be acceptable, the most protective risk associated dose

included in Table 9 the following methods shall be used: derived from the studies is generally used to calculate the human
(a) The human cancer criterion shall be calculated as follog&ncer criterion. If the risk associated dose values differ signifi-
HCC= RAD x 70 kg cantly, the department may consult with experts outside of the
W, + (Fy X BAF) department for guidance in the selection of the more appropriate
value.
Where: HCC = Human cancer criterion in (c) In the absence of an acceptable human epidemiologic
milligrams per liter (mg/L). study, the risk associated dose shall be derived from available

studies which use mammalian test species and which are judged
acceptable. Methods for deriving the risk associated dose are spe-
cified in subds. 1. to 4.

1. A linear, non-threshold dose-response relationship as
applied by the U.S. environmental protection agency in “Water
; ; Quiality Criteria Documents; Availability” (45 FR 79318, Novem-
gzkdiﬂsgldt?ncg%_m(%(_)o‘ooo ber 28, 1980) shall be assumed unless a more appropriate dose-re-
. sponse relationship or extrapolation model is supported by cred-
70 kg = Average weight of an adult ible scientific evidence.

male in k'|09rams (kg)- Note: The linear non-threshold dose-response model used by the U.S. environ-
Wy = Average per capita da”y mentalprotection agency provides an upper-bound estimate (i.e., the one-sided 95%

t ti f 2 it upper confidence limit) of incremental cancer risk. The true cancer risk is unknown.
water consumption o ITErS  while the true cancer risk is not likely to be greater than the upper bound estimate,
per day (L/d) for surface it may be lower.
waters classified as public 2. When a linear, non-threshold dose-response relationship
water supplies or, for pther is assumed, the risk associated dose shall be calculated using the
surface waters, 0.01 liters per following equation:

RAD = Risk associated dose in milli-
grams toxicant per kilogram
body weight per day (mg/
kg—d) that is associated with
a lifetime incremental cancer

day (L/d) for exposure RAD= 1 x 0.00001
through contact or ingestion q*
of small volumes of water
during swimming or during Where: RAD = Risk associated dose in
other recreational activities. milligrams toxicant per
Fyq = Average per capita daily con- kilogram body weight

sumption of sport—caught per day (mg/kg—d).
fish by Wisconsin anglers 0.00001 = Incremental risk of
equal to 0.02 kilograms per human cancer equal to
day (kg/d). one in 100,000.

BAF = Agquatic life bioaccumulation

gi* = Upper 95% confidence
limit (one—sided) of the
carcinogenic potency

factor with units of liter per
kilogram (L/kg) as derived in

s. NR 105.10. factor in days per milli-
(b) For surface waters classified as public water supplies, if the gram toxicant per kilo-
human cancer criterion for a toxic substance as calculated in par. gram body weight
(a) exceeds the maximum contaminant level (MCL) for that sub- (d—kg/mg) as derived
stance as ggified in ch. NR 809 or the July 8, 1987 Federal Reg- from the procedures ref-
ister (52 FR 25690), the MCL shall be used as the human cancer erenced in subd. 1. and
criterion. the guidance presented
(5) The risk associated dose (RAD) referenced in sub. (4) rep- in subd. 3.

resents the maximum amount of a substance which if ingested 3. The department shall adhere to the following guidance for

daily for a lifetime of 70 years has an incremental cancer risk equal .- : : ; :
0 one case of human cancer in a population of 100,000. Meth%%é'vmg carcinogenic potency factors, or corresponding values if

=€ . X L alternate dose—-response relationship or extrapolation model is
for deriving the risk associated dose are specified in pars. (a %d, unless more apgropriate procedupres are sﬁpported by cred-

(d). ible scientific evidence:

(@) The department shall review available references for . . .
acceptable human and animal studies from which the risk assogi-%: If_2hor more mammalian studl?share judged acltceptgble, but
ated dose can be derived. The department shall use sound s¢ap. " elther species, strain or sex of the test animals, or in tumor
tific judgment when determining the acceptability of a study afdPe °' Site, the study giving the greatest carcinogenic potency
may use the U.S. environmental protection agency’s “Guidelin tor shall be used. Studies which produce a spuriously high car-
for Carcinogen Risk Assessment” (FR 51 33992, September sipogenic potency factor due to the use of a small number of test

1986) as guidance for judging acceptability. Suitable referencddmals may be excluded.

for review include, but are not limited to, those presented in s. NR b. If 2 or more mammalian studies are judged acceptable, are

105.04 (5). comparable ira;ize.and are identical in rggard to species, §train and
(b) If an acceptable human epidemiologic study is availabfE* of the test _anlmals and to tumor sites, the geometric mean of

containsusable exposure data, and indicates a carcinogée, ef the carcinogenic potency factors derived from each study shall be

the risk associated dose shall be set equal to the lifetime aver'f!lifed-

exposure which would produce an incremental cancer risk of one c. [f in an acceptable study, tumors were induced at more than

in 100,000 based on the exposure information from the study an site, the number of animals with tumors at one or more of the

assuming the excess cancer risk is proportional to the lifetirsiges shall be used as incidence data when deriving the cancer

average exposure. If more than one human epidemiologic stymency factor.
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d. The combination of benign and malignant tumors shall beganic substances, thetg of the substance shall be used with
used as incidence data when deriving the cancer potency faceoPOC concentration of 0.00000004 kg/L and a DOC concentra-
e. Calculation of an equivalent dose between animal spedi@§ of 0.000002 kg/L to yield the fraction freely dissolved:
and humans using a surface area conversion, and conversiofidof 1
units ofexposure to milligrams of toxicant per day (mg/d) shall be 1+ (DOC)(Kow) + (POC)(Kow)
performed as specified by the U.S. environmental protection 10
agency in “Water Quality Criteria Documents; Availability” (45

FR 79318, November 28, 1980). = 1

f. If the duration of the mammalian study (D) is less than the 1+ (0.000002 kg/L)(¥w) + (0.00000004 kg/L)(Kow)
natural life span of the test animal (LS), the carcinogenicity 10
potency factor is multiplied by the factor (D/LS)3. - 1

4. When available mammalian studies contain conflicting 1 + (0.00000024 kg/L)(Kw)

information, the department shall consult with the department\& .

healthand social services and may consult with experts outside pere. . . . .
the department for guidance in the selection of the appropri&€C = concentration of dissolved organic carbon, kg of dis-
study. solved organic carbon/L of water.

(d) If both a human epidemiologic study and a study of mafROC = concentration of particulate organic carbon, kg of partic-

malian test species are judged reliable but only the animal studgte organic carbon/L of water.
indicates a carcinogenic effect, it is assumed that a risk of cance(b) The human health BAFs for an organic substance shall be
to humans exists but that it is less than could have been detegtfidulated using the following equations:
in the epidemiologic study. An upper limit of cancer incidencegr warm water communities:
may be calculated assuming that the true incidence is just be _ ;
the level of detection in the cohort of the epidemiologic study. T fiman Health BAF = [(F’f”‘s‘?"“e BAF)(0.013)+ 1if
departmeninay consult with experts outside of the department f6°" c0ld water communities:
guidance in the selection of the appropriate study. Human Health BAF = [(baseline BAF)(0.044)+ 1d)f

History: Cr. Register, February, 1989, No. 398, eff. 3-1-89; am. table 9 and (§)/here: 0.013 and 0.044 are the fraction lipid values for warm and

Register, July, 1991, No. 427, eff. 8-1-91; correction in (4) (b) made under s. 13.93 : P e _
(2m) (b) 7., Stats., Register, Septemt885, No. 477; am. (1), (3), r. and reable C_Old water fish and_ aqua“C “_fe communities, res_pe(_:
9, am. (4) (a), (b), (5) (intro.), (a) (b), (c) (intro.) and 2., r. (), Register, August, 1997, tively, that are required to derive human health criteria
Ef?.' 3:5_010_,092.9—1—97,CR 03-050: am. Table 9 Register February 2004 No. 578, and secondary values.

baseline BAF = the baseline BAF calculated according
ll\IR 10f5.10 Bioiajlccu(gnullation.lzlell.(;’[orh 1) 'llq'he Ik:q)ic?gl\ch- to 40 CFR part 132, Appendix B.

mulation factor used to derive wildlife, human threshold, human _— .
cancer and taste and odor criteria or secondary values is dﬁ%e[ -((:j) u-gihne V;lrllg“ffguEVAv'i:ns fgr 3&%?{5",0 substance shall be calcu-
mined from a baseline BAF using the methodology provided 9 ) 9 €q :
Appendix B to 40 CFR part 132. 40 CFR part 132, Appendix B 1 For trophic level 3:
as stated on September 1, 1997, is incorporated by reference. ~ Wildlife BAF = [(baseline BAF)(0.0646)+ J(f
BAFs shall be used to calculate criteria and secondary values for 2. For trophic level 4:
human health and wildlife. Use of a BAF greater than 1000, as Wildlife BAF = [(baseline BAF)(0.1031)+ (¥
determined from either of the methods referred to in sub. (2) . . L
or (d) for organic substances, will result in the calculation of a sec- ere: 0.0646 a_md 0.1031 are the standardlzeq fraction lipid val-
ondary value. The baseline BAF is based on the concentration of ~ Ues for dietary consumption from trophic level 3 and 4
freely dissolved substances in the ambient water to facilitate  fish taxa, respectively, that are required to derive wildlife
extrapolation from one water to another. criteria and secondary values.

(2) BaselineBAFs shall be derived using one of the following
4 methods, which are listed from most preferred to least preferred.
(a) A measured baseline BAF for an organic or inorganic sub-
stance derived from a field study of acceptable quality;

baseline BAF = the baseline BAF calculated according
to 40 CFR part 132, Appendix B.

(5) HUMAN HEALTH AND WILDLIFE BAFS FOR INORGANIC SUB-

] . . . STANCES. (a) Human health.1. Measured BAFs and BCFs used
(b) A predicted baseline BAF for arganic substance derivedy getermine human health BAFs for inorganic substances shall be

using field-measured BSAFs of acceptable quality; ~ based ordible tissue (e.g., muscle) of freshwater fish. If it is dem-
(c) A predicted baseline BAF for an organic or inorganic sulgnstrated that whole—body BAFs or BCFs are similar to edible-

stance derived from a BCF measured in a laboratory studytigbue BAFs or BCFs, then these data are acceptable. BCFs and

acceptable quality and a food-chain multiplieaod—chain mul-  BAFs based on measurements of aquatic plants and invertebrates

tipliers are provided in 40 CFR part 132, Appendix B; or may not be used in the derivation of human health criteria and val-
(d) A predicted baseline BAF for arganic substance derived ues.

from a Koy of acceptable quality and a food—chain multiplier. 2. If one or more field-measured baseline BAFs for an inor-
(3) REVIEW AND SELECTIONOFDATA. Measured BAFs, BSAFs ganic substance are available from studies conducted in the Great

and BCFs shall meet the quality assurance requirements provitiaiies system with the muscle of fish, the geometric mean of the

in 40 CFR part 132, Appendix B and shall be obtained from ava#pecies mean baseline BAFs shall be used as the human health

able sources including the following: BAF for that substance.
(@) EPA Ambient Water Quality Criteria documents issued 3. If an acceptable measured baseline BAF is not available for
after January 1, 1980. an inorganic substance and one or more acceptable edible—portion

BCFs are available for the substance, a predicted baseline BAF
) . shall be calculated by multiplying the geometric mean of the
(c) Reports issued by EPA or other reliable sources. BCFs times a FCM. The FCM wiil be 1.0 unless chemical-spe-
(d) Unpublished data. cific biomagnification data support using a multiplier other than
(4) HumAN HEALTH AND WILDLIFE BAFS FOR ORGANIC suB-  1.0. Thepredicted baseline BAF shall be used as the human health
STANCES. (&) To calculate human health and wildlife BAFs foBAF for that substance.

(b) Published scientific literature.
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(b) Wildlife. 1. Measured BAFs and BCFs used to determirgtutes, Madison, WI or may be purchased from the superintendent of documents,
Al ; ; 'S government printing office, Washington, D.C. 20402.
wildlife BAFs for Inorganlc. substances shall be.b‘?‘sed on WhOIg History: Cr. Register, February, 1989, No. 398, ff1-89; r. and recrRegister,
body freshwater fish and invertebrate data. If it is demonstrat@gust, 1997, No. 500, eB-1-97.
thatedible-tissue BAFs or BCFs are similar to whole-body BAFs ) )
or BCFs, then these data are acceptable. NR 105.11 Final plant values. (1) A Final Plant Value

2. If one or more field-measured baseline BAFs for an indf-" ) IS the lowest plant value that was obtained with an impor-
ganic substance is available from studies conducted in the G'%‘ aquatic plant species in an acceptable toxicity test for which

e
adv

. ' . concentrations of the test substance were measured and the
}_oallllé)?/;/sisgigmywlth whole body of fish or invertebrates, then t erse effect was biologically important. Appropriate measures

. . of the toxicity of the substance to aquatic plants are used to
a. For each trophic level, a species mean measured baseliipare the relative sensitivities of aquatic plants and animals.
BAF shall be calculated as the geometric mean if more than ongy A plant value is the result of a 96-hour test conducted with
measured BAF is available for a given species. an algae or a chronic test conducted with an aquatic vascular plant.
b. For each trophic level, the geometric mean of the speciesest of the toxicity of a metal to a plant may not be used if the
mean measured baseline BAFs shall be used as the wildlife BABdium contained an excessive amount of a complexing agent,
for that substance. such as EDTA, that might affect the toxicity of the metal. Con-
3. If an acceptable measured baseline BAF is not available gghtrations of EDTA above 20@/L should be considered exces-
an inorganic substance and one or more acceptable whole—b8&¥§-
BCFs are available for the substance, a predicted baseline BAR3) The FPV shall be established by selecting the lowest result
shall be calculated by multiplying the geometric mean of tHeom a test with an important aquatic plant species in which the
BCFs times a FCM. The FCM shall be 1.0 unless chemical-sgencentrations of test material are measured and the endpoint is
cific biomagnification data support using a multiplier other thapiologically important.

1.0. The predicted baseline BAF shall be used as the wildlife BAFNote: Although procedures for conducting and interpreting the results of toxicity

£ h b testswith plants are not well advanced, results of tests with plants usually indicate that

or that substance. criteria which adequately protect aquatic animals and their uses will, in most cases,
Note: Copies of 40 CFR Part 132, Appendix B are available for inspection in théso protect aquatic plants and their uses.

offices of the department of natural resources, secretary of state and the revisor blistory: Cr. Register, August, 1997, No. 500, &f.1-97.
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